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Important links exist between easterly waves 
and extreme rainfall throughout NAM-IAS 

View of the beach at the Manzanillo, in Colima State, Mexico on Oct. 11. Forecasters say the storm could unleash torrential rains and life-threatening mudslides.

updated 10/11/2011 11:32:34 PM ET

MANZANILLO, Mexico — Hurricane Jova bore down

on a vulnerable Mexican coastline late Tuesday as

people hunkered down in homes and shelters in tourist

resorts and flood-prone mountain villages.

Jova had weakened some before swirling to within 60

miles of shore, but it still had maximum sustained

winds of 100 mph, the U.S. National Hurricane Center

reported. The forecast path pointed to landfall in the

middle of the night between Barra de Navidad and the

larger resort of Puerto Vallarta to the north.

As the storm's leading rain bands began swatting at the

coast Tuesday night, heavy rain fell in the port city of

Manzanillo and strong winds made palm trees sway.

Earlier Tuesday, marines visited flood-prone areas in

Manzanillo to advise people to leave. They found a

home for elderly people already flooded and evacuated

37 residents to relatives' homes, Adm. Jaime Mejia said.

Forty others were evacuated in the nearby town of Tecoman, Mejia said.

Jova was centered about 60 miles southwest of Manzanillo late Tuesday and was moving north-northeast at 8 mph, the U.S. hurricane center in

Miami said.

Some people decided to ride out the storm, while others took refuge at shelters in towns like

Jaluco, just inland from the beach community of Barra de Navidad.

"My house has a thatch roof, and it's not safe," said Maria de Jesus Palomera Delgado, 44, a

farmworker's wife who went to an improvised shelter at a grade school in Jaluco, along with her

17 children and grandchildren.

"The neighbors told us the house was going to collapse" if hit by the hurricane, she added as the

children slept nearby on folding cots packed into a classroom.

In an another classroom, migrant farmworker Rufina Francisco Ventura, 27, fed her 2-month-old

son. She said she had left the ranch where she plants chilies and tomatoes planning only to pick

up some free blankets, but shelter workers "told me I shouldn't leave here, because it's going to

hit hard."

Jalisco state authorities evacuated about 200 people to shelters by Tuesday and was issuing alerts

over loudspeakers placed in communities long the coast, telling people to take precautions as the

hurricane approached, state civil defense spokesman Juan Pablo Vigueras said. The state had 69

shelters ready, he said.

Authorities also set up shelters for residents of inland towns, where the mountainous terrain could cause flash floods and mudslides, which often

pose the greatest dangers in hurricanes.

"We have about 100 officials working in these communities, telling people they should evacuate," said Francisco Garnica, the duty officer at the

Jalisco state civil defense office. But many were reluctant to leave their homes for fear they would be robbed. "They are worried about their

possessions," he said.

Hurricane bears down on
Mexican resort coast
Hundreds evacuated due to expected storm surge, landslides
Below:  Discuss  Related  

Alfredo Estrella  /  AFP - Getty Images

Mexican soldiers check the beach in Manzanillo on Tuesday ahead of Hurricane
Jova's landfall.
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Mexico, the East Pacific and the Caribbean 
have the highest magnitude of projected 
precipitation changes in North America. 
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The East Pacific tropical storm track, which 
impacts rainfall throughout Mexico and the 
Caribbean, is additionally projected to shift 
southward. 

Maloney et al. 2013; Serra and Geil, J. Climate, in prep. 
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The links between the storm track and East 
Pacific MSD/rainfall need to be explored. 
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Annual Cycle of Core NAM Monthly Precipitation 

Historical Assessment: 
o  Overestimate peak 

monsoon rainfall 
o  Show a 

recognizable 
monsoon signal with 
a clear onset 

o  Problem terminating 
the monsoon 
season 

Ø  HadGEM2-ES and 
MPI are small phase 
error models 

Geil 2013, M.S. Thesis & Geil et al. 2013 



Daily data 
analysis: Monsoon 
onset and retreat 
for 15 models that 
had recognizable 
monsoon signal in 
their annual 
cycles. 

Geil 2013, M.S. Thesis & Geil et 
al. 2013 



Multi-Model Means 

 	   Median 
Onset	  

Std. Dev. 
(days)	    	   Median 

Retreat	  
Std. Dev 
(days)	  

OBS	   19 Jun	   15.2	    	   28 Sep	   8.3	  

 	  
Mean  

Median 
Onset	  

Mean 
Lag 
(days)	  

Mean  
Std. Dev. 
(days)	  

 
Mean  

Median 
Retreat	  

Mean 
Lag	  
(days) 

Mean  
Std. 
Dev. 

(days)	  

Absolute	   27 
May	   -23	   14.6	     7 Oct	   +9	   17.9	  

Model-
Relative	   6 Jun	   -13	   16.2	     25 Sep	   -3	   14.6	  

Monsoon Onset & Retreat For Best Models 
Based on Daily Data 

Geil 2013, M.S. Thesis & Geil et al. 2013 

Early Uncertain Base on 
3 days 

Base on 
7 days 



NOAA MAPP project 
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o  Downscaled HadGEM2-ES 
(CMIP5) model for 1977-2003 
and 2069-2097 (RCP4.5) @ 35 
km 

o  Starting MPI downscaling for 
same time periods and for 
RCP 4.5 and RCP 8.5 @ 35 km. 

o  Will explore implications of 
track shift for climatology of 
convective events in Central 
America, Mexico and the East 
Pacific, including the NAM 
region 

o  Will revisit forcing mechanisms 
of East Pacific easterly waves 
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Downscaled precipitation from WRF-Had for 
JJAS 1998-2003. TRMM 3B42   JJAS (1998−2003)
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o  HadGEM2-ES has too little 
rain everywhere but the 
main features are present. 

o  WRF-Had captures rain 
along the SMO, in northern 
SA and in ITCZ.  Does not 
capture dry region within 
Papagayo Jet. 

o  WRF K-F convective 
parameterization tends to 
put too much rain where it 
is wet and too little where it 
is drier! 

drier 

wetter 



Downscaled precipitation from WRF-Had for 
JJAS 2069-2097 (RCP4.5). 

o  Shift in rain pattern looks 
like tropical storm track 
pattern just as in coarse 
models! 

WRF−HadGEM2ES  Historical JJAS (1998−2003)
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WRF-Had Annual Cycle: 
Historical Period  JJAS 1977-2003 
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WRF-Had Annual Cycle: Future 
Period  JJAS 2069-2097 
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WRF-Had 99th Percentile Rain 
Rates - Historical 



WRF-Had 99th Percentile Rain 
Rates - Future 



o  Original HadGEM2-ES underestimates rainfall 
throughout the region most likely in part because of 
the coarse spatial scale. 

o  WRF-Had overestimates rainfall in the region – 
common issue for convective parameterizations in 
regions dominated by convective rainfall. 

o  WRF-Had Historical JJAS 1977-2003: 
•  Annual cycle in 3 regions reflects the coarse scale 

model – cannot make up for deficiencies in 
forcing data 

•  R99th more regionalized than in TRMM 0.25°x0.25° 
data – need to assess extremes more closesly 

SUMMARY:  WRF-Had Historical 



o  WRF-Had mean RCP4.5 JJAS rainfall differences are 
consistent with southward shift of synoptic 
disturbance tracks 

o  WRF-Had RCP 4.5 NAM annual cycle suggests an 
increase in late season rainfall but this increase is 
smaller than the late season historical biases (similar 
to coarse model results) 

o  WRF-Had RCP 4.5 EPMSD annual cycle shows most 
significant change consistent with a more intense 
MSD in this region in the future projections (as shown 
in Maloney et al. 2003) 

SUMMARY:  WRF-Had RCP 4.5 Future 



o  WRF-Had RCP 4.5 R99th JJAS suggests 
•  a shift in the location of the storm track 
•  a decrease in the magnitude in the western 

Caribbean 
•  an increase along the East Coast of the US, over 

land areas of Mexico, the Southwest US, areas of 
the Gulf of Mexico, and northern South America 

o  Ongoing Work: 
o  Examine the AZ, NAM and EPMSD regions more 

closely for both extreme events and intra-seasonal 
rainfall statistics 

o  Examine links to tropical synoptic wave activity 

SUMMARY:  WRF-Had RCP 4.5 Future 
cont… 


